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— v;i/hh'J'ri — v;i/h-T-h7-r I — 

fi^rS^^ffZ h UAP-X«jt$:#-r«.iBMBLDC/X 

^ih^/^p-7.*^e.;a:S *a7ctt«IK tit {CM«»«IT 

[»*«5] ^i-^tftcM^AP-x^ijt^w-r-s^K 

[It^:«7] h W\P-X75^6:'5:.S#a7t'l4ttKi<t 
X- M^/NP-X^iS»^<&f^ffi$-frT#en-5t)«T 

& s c t ^4#gt tt- -sis^^ 4 ia«®S7ctt*<gM^ -a- 
n-s^^^tf tc h uAP-x«jt*wr-5»KRt^vxtt 

Mx/ND-X;J^e^j:^ ^aTcttttK .hit) \z&7C^mm 
^i-TifJc ^ U'/Nn-x«ift^*-r-5fifKS.0f/X« h 



/^ p - X *^ 6 75: -5 *S7ctt«SK tfhiz mmm T)Vn- 

%WL±<Dmf}i^DEi 5^m\zmiturzmmr'$>^m^ 
[S^^io] ^^izhu^\u-xmm.^m-r^m 

R*^ ^^^<D*«{cM^AP-X^tit*^-rs#a7ntt 
SHT*-57i\ Xit. ^J-^©Wg|5{c:hU-y\p-x«jt* 

[W^^ii] ^i-^cfifcM/AP-x^jfi^^r-rsiW 

tK/X « h U /\ P - X jJc S I^STcttStH tit) 
h ^AD-x«it^#t-^»MS.r5/Xtd: h 1/ 

/\n-7.A^>E,rj:^i^m.yi.^mmtt%\zmmm7)i^=i- 

[tt^«12] (Ch WNP-xpit^w-rsw 

20 KSUC/X«h WNP-X*^^;fe-5#a7ctt««i:tt) 

h WNP-X«)t<&WT-5»KStX/X« h UAP-X 

fi^iifj.^im^^mmtthizM5immmm^^m-r^ 
1 2ia«E<Diafigt)= 

30 [^m<Dmmf3iWim'i 

[0 0 0 1] 

nt^o)^m:f3^tiu\zmmzm\^. ^izmmiz^t. ^ 
=f-tpiz b UA p-x«jt5Wr^»KBirjc/xfa h wn 

0 -X e. ;s -5 ^m^^mn tth tzmmm7)i=i-)u 

* L T ^ I^HM icaTt-tt * ^ S 75: t t ^ © S 
[0 0 0 2] 

40 iLT, ^■< h ^/^P— X (a, a-hl^/ND — 
X) *<ftie.nT:}30. ^(DW&t. r7 hV\->->X • -f 
> • 5j^A-f KU-f h • ^r5X h'J— (Ad vane 
es in Carbohydrate Chemis 
try) J . ^18^, m20171/S225M (196 
3^) • yuxtt (*H) 3a:t>' rTy^-f 

H • T>K • X>t*P^t>^JU • Vf i7D/^''r:tPv'— 
(Appl ied and Envi ronmenta 

1 Microbiology) J . ^56 ^32 
1 371M3 2 1 5H (1 9 9 0^) fit'lC fefH«^f nx 



( 3 

3 

[0 0 0 3] h WND — LT«. ^J;iL 

^i, WffiHa 50-15448 s^ffi-e^^^nxv^^^ 

^'^»#:€rffl^i-5:^ffi^. iltMSas 8-216695^ 
AD— • ^— tf<h«ia^-a-T-7;i/ 1 — ;7.Sr^ 

w/w%$#{c%i:ISft5-r^) *}^S<i:<B:<> ■^•cc>±. ZL 
n=b i/^Prj-;^ - 1 'J >®!S:iS* bT*3 0 , 20 

[0 0 0 4] cinfcM^bT, r^Tij7-h*y5:<7 
;UJI , 8^^. me 77])S7 2H (1 9 9 2*P) . rjs 

mmr^^tit. urn. mwmzh^pjmT$,^ii^^ 
[0 0 0 5] mm^mmtLTmm-^n^mm^ 

h (DextroseEquivalent, DE) t 

K ^»?{t L ^ 1/ ilSK© * ^ d t ftl f, tlT -5 . 
[0 0 0 6] c:«J;'5/j:jl5nttiS*»^^^^»fi|^«ffl>!?© 



!|tM¥8 - 7 3 4 8 2 
4 

[0 0 0 7] Z.n^M»:T^ftlt>\Z. ^ 

\z, mmw-5-3 4 9 2 1 6nmmm-c\ ^)v^—7.m. 
^fi 3 ji(±*v 1 ax« 2 wiK±.<r>WK>^mfh 

n'ii'rmmii^ib%'^<jii^mzvvi\u-7.m'&^^-^^ 

a7ctt)ist»a5^)-^i-»ife*^?.^j-^^«*^JchUAD- 

[0 0 0 8] Sfc, 2|s:%?«#^», #S¥6 - 7 9 2 9 

mmsmx. ^^(D%mzvvi\u-7.w&.^^-r^ 

y;i/n-xS^S 3 J!J^±©#ffl7ctt«S«® h U/\a-x 

rssf^hix-AD-xaiBi^^ iim%^. imwm-^ 

jli;T, h-U-AO-XiS^^^t^itt-^. ) SrW^L, 
ffr5fiO#S7cte«K5fe^»m t * hl^ A D -X jSH^^ 

hu-AD-x©S}jg*S*S65ibfc. L*>L;&*ie.. :i 

h^/Nn-x^fig^W-r-aWK^. h WNP-x;^j:t*<7) 

jun-x. vjUh-x;^i*©a7C'ttiS!|!»SS*^fiKT-5:i 

tfefij^^b^. ^(j^^otmmm^^izt.%\zm5t>&. 

[0 0 0 9] 

[^Bj^siMSiLi^t-r^iiH] *f6Wtt. ^cH 
^W^p-x«jS^£*■rs#^a7C^48IK (i^iT, *ig5K 

*0j)ffl»T«, a-yu=i->;uNWND-xi«;-r 

^, ) , hUAP-XC9MyJU3-X{ca'&«l*L< 
«2Ul±©i^;U3-Xi£rWbTliS|^a7C'l4«K (jlit 

'JP->K<i:?i5T-5o ) RO^h WNP-X^ftt'O^STC'tt 

■5. 
[0 0 10] 

[s*s^&«?ft-r^/z«6o#iB:] ^^B^^^ti. tffia^a 

p-X«ifi^#-rs»KS:y;/Xti h U-AP-X*^^;^c 



( 4 

5 

[0 0 11] ®!|sf©S!!it:^fife{ct3 

75*Sf tS^Tfe 0 . Sfc. *m^A7!i<iRflS¥ 6 - 1 4 4 0 
9 2^?^ffl#-T?M^L;t. v;n — 7.\Z.-^)V\ — X- h 
U-AD-X^ia»^<£f^ffl$-B:T#en-5<Sa7ctt»K .20 

[0 0 12] mvii^Ycm^<&.-D-E.\zm\L\.tz.m 
m. a*L<«, DE 1 ssicfiscD^jKtci^STC'^SfH^ 

^f^ffl $ i±Tg5{S®7cttarK*S!ig-r S (c ISS^ b . 

>X :? X 7 -• fef t (cf^ffl ;^ -a-Tff ^ ti^ h W\ P - 

Sfc. •T;Uh-7.- hkAP-X^«|^^©f^ffl(C«fc 
0. v;H-— X7Sie>gjt;^n-5 M^AP— x<hv;n — 

c:t*ii|3je^L>to z.(r>:^')\z\^-x:'^ibn^',^=i-^\zv\^ 

/ND-7.1f jt*^T^«KS:y;/XH h U'yNP-X;!/^e. 
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^;£14dti«<, BfSi'^^^^T, J[2:$g;iffl 
jifr^iJfflT-^, gJt^4^. {m.Sx^ mM^nn.ii% 

mm-mi \z-^m tcfij^ ir ^ s . 

[0 0 13] S-r, 2|s:«?«-z?ffll>^l^a7t't4»S^fiK» 
mtLTtt. iif«0^Jt!»W<£DE{3?Kft:Lfc?g?gJr^* 
n-5 i/'jm -xM^a 3 UA±*^ 1 ax« 2 a 

JW±«Sx;tti!S*»gP^i-^^^#>*^ ^ a - y U P ->;U h- 
P-X<&^B£-rs^*TSntfJ:<, «3Jxtf. iRfSipS 
- 3 4 9 2 1 6#BJ«ffiStcW^$nS'J Vt'-^AJB, 7 

®, ^-i'PA*i75=-';'i'AJSiaiA'5"7A'i7^-jS/j:f(rjii 

l5SaT*»3. m^Vl. *ffl®A*t#S¥6- 1 6 6 0 1 
STcttWa^^^* ^ffl ^ t WW icHMT ^ s , 

hUAP--x3iiis^^i:bT(±, mwt^m\L\^t:^ 

-y»jp->;i.M/AP-Xi&, ^0 hl^AP-xap^J-t 

'tn&.9\-(nn>'^fii<r)'m<D^^^mm\\zmf^^mr^m 

< , ■e^J;^^. mWi^ 6-79291 ^eji^ 
ST'MS^Lfc'J ^/t'^^AS. T;UXPA*i7 5'-JR. yi^ 

T&o. m?^.\-s.. if-mrnKtmrnwa - \ 66126^ 
•^mmm^m^^z.h%^M\z^i&-c^^. 

[0 0 14] HtC. 2|i:5£BJTfflli-5v;H — X- h- UA 
P-X^lfe^mtLTli, -^JH — X*^e.hU'AP-X 
^£•^fi£■r'5»*Ta&ntfJ;<. MAK. ^mSAdt. 
6-144092 ^|«iffl»-eM5^^n-5 P/N'i^ 

#a7C'l4»K^fi£^*S.tX/X« h uy \ p-x 

[0 0 15] ^*#icDJs«icffli5^^ft6tt. mmiiis^^ 

P— X. -7=7i'\ — X, ^i^K— X. Xi/P-X. V> 

(D^mm(Dmm-i^mm.(Dmmizi:r)m:sLmj^i^n^, 
m^ii, m7t^mm^^^m(Dm-^tzi^. as, 2 0 



( 5 ) i^Pgips -7 3 4 8 2 

7 8 

mm^f3:a(Dmwt^m{t'^<^'SLZs. m^i:£. mm. n- [ooi9] :$immm\t't(D^mm^^^:iiit^-v^^ 

> ■ x^^-y ■ ^jti-. ti-\f-(>. ^yh>. Tit, {i^m<Dijm\z^^xmzmm\^Tmmr^zth-^ 

fc. *6SfiK^tLT«. ^JUv'-^/Affi, vy:?^ Lrcffi^^gSSriSW^. mV-^SC^ttM TDEAE 

[0 0 16] mmt. ii^, MS47iS4ot:. SF^L i/^y^-^m^^xmm-r^z.t\zjziri, m^^mmiz 
m9t)^<hmi^ti^^f^-cvFm.mzfTt>n?>o sfc, iisf^ [00 20] iicDj;5(cLTf#^ns^a7ci4s«^^ 

S9 Ot:. ff* L<«5 Ot:, pH27mi T-S. 

fz, mmmo^mwmmmmizitmzmmitui'^ffi. x^^Bg-r^. 

0. 5 7!;M2 0 p pni:*W*LVio ^^OfcaifC. a 20 (2) ^=Fm 

^ftSrWtiSlxifc'P, «#LfeO, ji^(C®!**jiAPLfc S D S -y;i/«^»»lfetC J; 0 . m7 6. OOOTiSS 

0. 7r — ^>:5'— f^CDJI:^€-SfJe)^^C<i:®¥^ 7. 0 0 0y;i/h>. 

m<D\,^-rnxh^i\ Tyy^t^^y^mu^^mmiz^tj^ pii^^js. en 

[0 0 17] ClOJc^tCbT. m S4. 6. 

m{ct,Mse)e.n. B#:Rtxi^M?K<&ffi»^jKtbTSg pH7. 0. eo^i-msCxT. 3 571S4 ccf^jgo 

sj-r-s^tfc, sfc. mmm^^^mmmmti^Tm^^ (5) MiipH 

-SCt'bT^-S, :^*#)A^&»^t:5^*-rst;r«^»G) 4013, 6 O^WK^X. pHi^6. 47!iS7. 2. 

@jK^j-Bite:<i«^ffl^n^, mz.i^. mm<^^<D'h(D^^ 30 (6) ssg^jeit 

(D^^m'b6ym-r^:f3&. 7'^n-h:7^-;p pH7. O. eO^mUmX. 3 5 75S4 CCfsfifiST 

<i:«)«iajM{CJ;0^i-|i|-r^:^te;5:«h'7&«jgl:^fflStl^, (7) pH§f?^tt 

l^»?S$^-G)Si^^M<tUTfflVi-5C:t*tT^-5;Jt. 2510, 1 6 B^W^SfT, p HiiS<J 5 . 5 71S 1 1 . 0, 

-liSWtctt, JS^LTfflVi^.ns. iSili:^)*tbTtt, [0 0 2 1] #S7c;tt«K±fig^^®fg'l4Ste::^fe«, 

m?Li-£. BS^lfiWfe. T-lr h>St/T;m-;Ugtll5!*. «K<hLT-7;U N'<>:5';t-X l . 2 5w/v% (5 0 

^M, 4'^*lK;5:t*]^?iSSft75:<»:7jt^ffl$n^, mM'J >®figW?g. pH7. 0) 4 m 1 tC^^jS* 1 m 

[0 0 18] I^M^B:(!J^-e-®iSai#i^£:^^«:frte 1 *n;t4 0*CT6 OiJ-KSfSSiS-fc^. 1 0 0*0-^1 0 

*t-c$s*t, cin^H^ftLTffliiTfcckii. — ^jtL m=^mf'^xmmizm^-r^, ±m<Dm^yjm^m^^x. 

y'^pM.mm'^izmTi'xmwzii'Mt^itxm^itr m7cti=^iA{>^'^^mmm^ i ^^^i^slac. 

•5, z.(Dm.^im^-^'E>\zjr^*jj^9-u>-<s.>. [0022] ^t. Birai«j;^(cLTf#^n-5 i-u;\d 

mm^mmi^x. tcDmmm^mmmmtLxmf'^^z. ttK<&wr^. 



( 6 ) 

9 

(2) ^J-Tft 

8 . 0 0 0 yju b >o 

( 3 ) 

7>7:t7-r >-&W«M»:i!)tefCj;D, p I i[s«] 3 . 3 7!» 
S4. 6. 

(4) ^mms. 

pH7. 0. SOii-MKJrNT. 3 5 75S4 5*C#i£. 10 

(5) mmvH 
(6) 

pH7. 0, 6 0i)-MffiJtT?. 3 0 75M4 S-Cf+jfi^-C 
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(7) pH^^I* 

2 5^;. 1 6^wffij#-r. v>vim^. 075M10. 0, 

[0 0 2 3] hl/AD-XjSBI^^®S'l4«;^®J;'5tc 

X (SiJ^. a-VJI/hf^h5:r->;i/' a-D-^/;i/3j^ 20 
K) 1. 2 5w/-v% (5 OmM'J >gfigW^g, pH 
7. 0) 4m 1 {C^^M*' Im I SnA4 0'CT3 O^i-W 

T, *e>*^i;44) 1 0 O-CT-l O^WJ!JP5^-r-5C:itCj;0 
■^olk^m^^X. l^J-fflfCl /imo 1 e<Dy;i/n— XtCffi 
[0 0 2 4] Hfc. mfili«J;-5{c:L.T#sn-5v;H — 

(1) 

(2) ^)-^^» 
SDS-y;i/«^McftteT. *<J5 7, OOO7I1S12 

0 , 0 0 0 k >. 

(3) ^n.^ 

T>y*^-f>-^mm.^^mmiz^Ki. pi*<j3. 875 

S5. 1. 40 

(4) flSttE^ 

ImMCu". Hg"Xtt5 OmMhUXi^^igffif^T- 
lEW&gtt^. 

(5) 

[0 0 2 5] v;H>-X • h WND-X^^^^©S1± 
ti. :;^:©J:5fCLTjg!l^-r^o SK-hLTVJH — X2 
0w/v% (1 OmMU >S?Jtt*gaf?fi?. pH7. 0) 1 
m 1 IC^^Jglm 1 $:Jdx., SX£;ifia[*2 snctL. 6 
OiJ-WSJr^i^-arfca. 1 0 OTCTl O^i-WADf^ibTS/c; 50 



m^pH7. 5T1 l^fCt&fJL. •^■©^SiJSO. 4m 
l\ZhUJ\y—if^^mm (imiiLyml) ^0. Im 
1 ^JjnL'fct,©<&4 S-C. 1 2 O^i-ffl-f >*a.^-hL 

y— tfftT^ft-r^o ^sgtLT, 0 oict?! 0 

T, Jttp-r-5i';i'3— xM*^ev;n — X- hi^AD— 
x^^a^^»Ccko^*i)t-rshUAP-x»*^*. i^i- 

miz 1 umo 1 e© h I^/NP— XS-^fiXf-SSS^fi;* 1 

[0 0 2 6] :ktz, ^^m-^m^^^mm^^mm\i. m 
m^}t^^&DE\zm<ti.rzmm. m^L<it. dei 
5 ^momitmmzi^m l. mmoyi^m^nm-^^tmyK 

+X h'J> • h-^>X7x7— Ifti, Jt 
t!^e<]<£DE{C^ftbfe^^. SSb<«. DE15*iS 
O^fti^J^ICf^fflU, !g{*»«*«tte8PL., ^i^ft (d i 
sproport ionat ion) SfCT-S^^TSi 
oT, ^iift]c^)A'5^;i/X||, i7U':/>'-7JI|i^<i:{C^f -i> 

m^mm-r^::t^mm\zmmx'^^o 
[0 0 2 7] tiim<Dmf}i^wmm:R.u/y.iti^i7 
pv;i/h5^+x h'J> • h7>X7x^— €{c 

!S«»*Jt«ce<J<SDE(C?Sfl:Lfc^JgtC'f^fflLT, ±tL 
Ti^;P3 -xa^ft 3 Ji^ico:*- U rfH^^^figf ■57 5 7 
-if. a-T5^— tf, VJUh hiJxt--X^^ 
T5^-if. V;i'h5^h^:t— X^fiXTS^— if. VJU 
h'<>^:t-X!ifi&T5^— If. v;l'h'\^^-t)-5j--X:t 
If, v;H-'s:/3'^-X^^T5^— ififei' 

[0 0 2 8] ^^m-vmm^ti^mmit, t^^)^^^ 

«. itKfl<]{g:lifc(7)7><i@LT:J3 0. M^b<«DE15 

-5. efT?Kft-r-5«^{C«, M^fS. fflSf. 

A. ^^tf-h'J-^Ai^cfTifiJSpHlCitifnLTfiJffl-rn 



II 

[0 0 2 9] :L(D^o\zLxn^ri^mB^mti^rz.m 

H. fflSTff;l^S±<, il^, pH47!;Ml 0. »SL 
<tt. pH57!;S8, JSSiji^J 1 0 0*C, Sf^L< 
«. *<)3 0 7iS7 O-CTfft^n^. M*»*S?<tL 10 

[0 0 3 0] mmoimmm\-i.. ^m^w. Kjiemm^z^ 

0. 0 0 0^fir*^^jM«n, 

mn^-t. mmmi Q. o o 0¥<4*»e)SfSti. 20 

i^O. 0 5 7!;M5 0 0*fe*^?,Stfns. CKZJJ; 

mm.^fmm'Bi.xs y- u;\ u-xmmmm 1 1 1 tcf^ffl -r 

UC/3Z.ti a - if "J 3 ->JU a - :y 'J n -> h* *^«{c:#W 
■r-5*\ XtiNWNP— X*^»fC-&W-rSiKf:g^£'WU 30 

AiOii|tiPT6 - 5 4 3 7 7^?««ffl»TBI^Lfca-D- 
:t U y 'J n a - D - ;t U -> K t:^tS^ 

WX$>^, 

[0 0 3 1] RfBmit, ^mizj^o, mm, m-b^mfs. 

m-f^y^^mmxsm.i.xmmv, mmv, ^vv^ 
ttfiffit-r*, MIC. mk\^xvh%imsix\zt^z.h^ 

^rf sMtct ^ii-iifcc 1 axtt 2 ajj^im*- 

-5. 

[0 0 3 2] t»3*Dtt. X^e<I:»C*^fi:^ffit LT«. 
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F D. ^J;^«, i^MBSS 8-2 3 7 9 9^^2>ffi, iRpMBas 
8-7 2 5 9 8^^$g;S:<»:{CBI^$tlTli-5?SKtt*5^ 
>35!Jfe«fllg ^ffl -5 * 7 A i> P -7 h y ^ 7 ^' - ct 0 

[0 0 3 3] dCDJ:5(cbT#6nfci)-T4'{c: h WND 
[0 0 3 4] e:©J;5{cLTf#e.n^S7c1t*'iSMLfc 

«tKtt. :$imm<Dmmm^tvxmmizmi'^<bn^. m. 

©DEtt{gl,ife<0><)ia*b<. ffl^, DE7 0*?S. M 
* L<«5 OTfei^Wt)©. HJca* L<H3 0*}^®t> 

[0 0 3 5] d©ct'5lCLT#^n-5^i'^4't KkAP 
?^®7E14»K t <»: {cS7c1t)im«*^tf ffiS7c14«SK 

7 oxTKmrn^zL, yi—hi7u—-:fizxn, mmti^x 
m.m^9 0 75M1 5 o-cjcjttfTJicm^jn^^T, 

L<«. DEi£0. 5*}S{c{S«$-i*-^*-e7K*^ip^ 

T, fettMiCcfcsfljife, :ty^mmmtzx^m&uii 
(DmmT.m^mrzm, mmi^, '>^yy^m:M>iz-r^o 

P-X. a-i^'JZ]->;U o-^/'Jnv'HTSt'^i-^tf'lc 
h uyNP-x«jt^*-rsi^S7ctt«SMRZ>VXti h u 
/\p-x*^^;^c-5I^S7ctt«K{ciPAT. y;pfh- 
Ji'. — ji/, TjUh su-i- h-;k v;i.h^h5 
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« 2 at4±OM*»S7 Jl. n - <£^^r b T u 
[0 0 3 6] fi^oT. 2ti:%BJ(D®7Ett*iSM^?-B-fc:gf® 

[0 0 3 7] y^^m<Dm7t&^is:m^^fzmmz lo 

iSPiS5itcJ;0, m®iR^n, ;<7P"J-jlgtbT 
[0 0 3 8] *fc. ^^7S:-H-?fe)|S|.Ta5-5Cli:fCi»3. 

[0 0 3 9] *%BJ<Z)S7Ett*iS«$-B-}tSIK 
[0 0 4 0] :^^mO)m7t^^{&U^ii:^mMit. ^(D 

^i'hxi^p— v;ub*l — -r^i-g^i — ji/. yi7 

>. L-7;?,/t;|/5^;l/-L-7j:r:;U75r:>7^g^;l/X 40 

[0 0 4 1] sfc, ^^SBjcosTctt^iSM^-a-fcttK. 

[0 0 4 2] Sfc, *^?^OS7c14*{£M5-y-fc»S® 50 



( 8 ) ^^^8- 7 3 4 8 2 

14 

[0 0 4 3] ^J^tf, TSygf. '^y^^h'^g, gfft. 
tfUcD^. y-X. ^^yyy, 

mmoy^u, fju—jio. '>^zi.—<Dm. x— y©^. 
[0 0 4 4] *e.n. 

mm. mm. mm(^id>ts. fa^m. mm. ^is.m. u 

v^i-X. ^SEfi^ilsf. ?LSEgJ:)|s^. ?LKMfi^(!i8F;^c<h'©m?« 
fiJc«Sf7K« f'J>S. yi7X. rf^y hir-df^S.yi7X. &m 

fiinz^mitzmmx^^o 

[0 0 4 5] ^tz. mm. m^. -^(Dmrn^. m. Mta 
ii<Dmwmi^(Drziif>izmn. mny3.i£(DmB^^m±^ 

mm. nfsi. u->yi^u-A, mm. i&m. ha- 
[0 0 4 6] shK&0^m. ^^m^Lxit. mj)0s.^. 



15 



— :7xa>-a. 1* — 7 a: D >- /3 . -^y^—y 
xD>-r> iy^7 • ^i-Di^;:^ • 7 7^':$' a. !y 

y:xuy. ^rgS7^^;^^>, yo^i^^y, x'jhPTt^x 

bf, ^i^ri'-if^^Ji'©©^, llfflA#x4^7;. ;^ 
-;/;j?>x=l^x. i^pi^^x^x. 7Pxx=^^::?., ya-^ 20 

[0 0 4 7] \;K±m^rzi^o-f3.^n.m.s^^\zi^m^<Dm 

iilD, g!l!^. g«. ga. StS, « 

[0 0 4 8] :^\z^mz^ri:^wm^-^ i^\zm^m\zm. 

[0 0 4 9] s-r, fs\mm±!^ u i/k'-:/ a • x tf-->- 
X M- 1 i&z>'7';uxp;ti'^'— • 7.tf— X Q 

[0 0 5 0] 40 

I^STcttSS^^S^^CJafeS] vjI/h-X2. Ow/v 
%. '^:/h>0. 5w/v%, ®S#X4^X0. Iw/v 
%. U >K-:fhiJ r:7A0. lw/v%. "J >@E— U 
'OKO. 1 w/v%S.Z>'7KA^e.i^j:-5*S#:iSttk^^ pH7. 
OlCiaSbTt. 5 0 Cm 1 $H:^:7^;^3»CClC0^ji6Sr 

«<j 1 0 0 m 1 To Atl. ^— h i 2 o "CT' 2 



( 9 ) !^^5|i8-7 3 4 8 2 

16 

Oii-WjSML. ?&aiLT, 'jyt'-^/A • Xhf-->-X 
M-11 (PERM BP-4130) SrJ^^aU. 2 7 
r. 1 3 0 r pm-e2 4K!fW^Sb>S:fccD^iB««JK<!: 

[0 0 5 1] 0 1 ©7 7->>i5'-ICffl«F«cO« 

■^iimmfii<o'^i^m2 o i ^AnxMM, }^n\^xm& 

3 0^:^1x75:^. a«SJKlw/v%Sr^ab. SS3 
Ot:. pH6. 075S8. 0fC«^-3>O, iji<]2 4P$Mj1 
l§«JSO*^^fgtt{Ji^ 1 . 5*fi/ 

mmm±.mt\zM\^. 's.\zmw^^ omM^}ymmm 

(pH7. 0) 1?5nO«^Mtl^i;j«ft®/S®^i:L 
[0 0 5 2] 

m-h^mHO, OOOrpm. 3 0^J-ra) 1r^Z.ii\Z 
J;D, i^i 6 1 ©_h«i£f#fc. ^-wja^tc^laSO. 2JC 

t£.:b^^\zm.^^mn^'^. 4'c. iBtHjicaufe^. 

[0 0 5 3] MfC, -E-CDJKICfiSlaa 0 . 6{CJ^^J;5(C 

vciu^iymmmm. (pH7. o) i^i; 
Maf^(c^>tuT2 4«fma*fb, S'^iJ-^Lx^jgi^s- 
i^tifco "tcDmmm (seomi) ^ 2 mc^j-ttT, 

TDEAE- h3/1-;l/J| €:ffll»fc'r:t>3:^»i;^;7A5^ 

pvhi^5:7-i'— (y;i^a 3 0 0 m 1 ) Srffofc, 

[0 0 5 4] ITDEAE- h3/t-;|/j (Cffi:* 

L. :feffi*^tJl^ig»?gT*7A;J^^^WL7t. t#?>n 
•SP^fStt®^)-*. 2MISS^*^tll^i^afjS{r*tLT® 

Oj S'fflVi/ti^TK^^A^^PVhi?'^:?^- (yji/fts 
0 0ml) S'ffo;?:. ®:«Ufc2|s:af^^?55^2MAie> 0 
MC9'JXTy^>?X> h{C=}:0;^7^A75^€.^a^i±. » 
^S'tt®^i'^(liKL;to ^liT. r ha/t— ;i.HW- 5 
5J1 *fflUifcy;i'jgj®i'P-7 hy?^^'- (yjUM3 0 

0ml) ^rf^\ mmmitm^^mi^Ltzo wsi<d^i 

[0 0 5 5] 

[«1] 



( 10 ) /|^^5p8 - 7 3 4 8 2 

17 18 

















(%) 




2 6, 8 0 0 




10 0 




2 0, 3 0 0 


0. 10 


7 6 




16, 10 0 


0.3 2 


6 0 




11, 3 0 0 


5. 5 


4 2 




5, 7 3 0 


9 8 


2 1 




3, 8 9 0 


19 5 


1 5 



[0 0 5 6] miKDxm-vyjmmmmmtLxn^n 
7. 5%) ^m^^^mn^^mm-cmm^^^Ltcit:! 

[0 0 5 7] 

^•SDS-5}?'j7i7'j;i'T5 Ky;i/ (-^^ji/^gs i o %) 

mmi 7 , 0 0 07iS8 7, 0 0 0:$';l'h>-C»ofc, 

[0 0 5 8] mmmmms^^2%T>y:t'7-i>^^^- 

[0 0 5 9] :*i:^*SttJcM-rSiaK<D^^. pH(7)^ 

mm) , 0 2 (pH©:^#) ICS^Lfco ^^WSjgfiS 30 
«, pH7. 0. 6 0 ^5-mSJ«;T. 4 0 MiSp 
Htt, 4 010. 6 06^mS.mX\ m7. OX'^-Dfz, * 

^^tS, pH7. 0) *#M*IC6 O^M«J$L, 7jc?& 



ft, Sfc, pH^iStttt. 2|s:^^S:#pH0 5 OmMg 

b, ^#-r-5^*Stt€:ffl!l3^-r-5c:<i:JCj;t3*Jie)fc. 
n^'n©iSg«*0 3 (MS^^tt) . 04 (pHgc5e 
m tC^bfc. *^m©iaS^5£tt«4 0*C#j£*T^ 

[0 0 6 0] 

;i'h'\7'3':t-XC9 2 0%7K^?S*IBS[L. ^tl-t'tltC 

¥i4«iiJ^TJPX., 4 010, pH7. QXASmm^m 

-X WB-T- 3 3 Oj &fflli7^:ig5a^#:i7p-7 f>if 

5:7^-«. ^STTffi^i, ^it^gtLT^K^£^^iS0. 

I - 8 0 1 2il T^i-Wbfco ^©iig*^£«2{C5^-r. 
[0 0 6 1] 
[S2] 



( 11 ) 



19 



#M¥8 - 7 3 4 8 2 
20 







HPL cmm^w 


(%) 






3 3.4 


10 0,0 






2 8-5 


10 0.0 




p r 


2 3-3 
2 5.9 


3 5.0 
6 5.0 




p I I 


2 1,6 
2 4.1 


8 5.6 
14.4 




P I I I 


19.7 
2 2.6 


9 2.7 
7. 3 




P I V 


18.7 
2 1.4 


9 3.5 
6. 5 




P V 


17.8 
2 1.0 


9 3.4 
6. 6 



m) m.'p. PK pii. piiiv piv. p vtts ^t.'eiKD&R. 



[0 0 6 2] a2 0«S«*^e.^e.j!>^?a:J:5{C. ;EJEc;;|^4' 
OWMP I , P I I , Fill. P I V. PVi!]^f,y3. 

(7)^Rfc^jii^;pa-xa-g-a^3©p I d^ittfewigt^fco 

CD. y;i/n— :^a-a-S4jiC_h®p i k p i i i . pi 

[0 0 6 3] ^n^n(DKmm^e,mz\z^^\.rzmm. 
irxT-ioi6j mm&^%) ^m^^tzij=^L.^m 

^fr-ofzo fiffl&*rtS2. 0 cm, ImCDv'A'^-y 
h#XT->UXK*7A32^lC3teJ«b. it^J(c-:p?S:^. 
*7AI^S«*5 5'C{::iliJ$Lot3, SiSHJS^SrW&tc 
?*LT5 v/v%jjpx., dtltCS 5t:oa7lc^S VO. 40 
1 3T'8iELT4J-pib, frfctC^fiKL/cSK^SQ 7 

±<Di^mm.m^^m^i^rz, mntzmmmm^^m^ 
nmi^. tti^nmmmmmm&^mmi^tzo smmm 

%. P I I 5%. P I I I -cms 2%. P I VT 

^i<j8o%, pwm7 7 %-c^-Dfz, ^cDMa«, 

■=t'n PI-P97. 5%. PIIT98. 6%. PI I I 
T99. 5%, PIVT98. 4%, PVT98. 4% 

[0 0 6 4] S;5:C:ne.OfffclC:tfiXL/ciSSM«»Klg 50 



bfc. iiS*««3{CStJ6fc, 
[0 0 6 5] 
[«3] 







DE 




i%) 




P I 


9 7,5 


0-8 3 


p r I 


98. 6 


0.3 5 


p r I I 


9 9.5 


0. 10 


P I V 


0 8.4 


0.2 7 


P V 


9 8.4 


0.2 3 



[0 0 6 6] «3CDi^S*^e§^6;!i^?S:J;-5{C. ti-Tti© 

ft jisroSTctt^jn- ^ u zfSf jcea-r s t) ® i Jt3£^ 

[0 0 6 7] 

K^SiSa, PI. P I I . P I I I , P I V, X«P V© 
1 0%<i:i^rj.>>i 5 OmMU >-Sfi^»?K (pH 

7. 0) i:^^tritJK<^i 0 o-c-cg o^i-r^^^. 

c:c0JtJ^CD4 8 0 nm. 1 c m-feJHC*3ttS®JtS 



21 

[0 0 6 8] 





/ 21 R n n m 1 

\ *x O U 11 UJ ^ 


TTJ At 


D T 


o n 9 7 




P I I 


0 . 0 18 




p r I I 


0. 0 12 




p r V 


0. 0 18 




P V 


0.015 






0. 8 2 3 






0.475 






0. 3 6 9 






0.3 18 


nm 




0. 2 7 1 


nm 



( 12 ) #M¥8 - 7 3 4 8 2 

22 

[0 0 6 9] m.4<Di^mi)^^m'h7b^y3.j^^iz, mr^iz^ 
fiXbfc#^a7cttffif«SiPB, PI. pii. Fill, p 

IV, PV(Dl,iTnfc^-l'5-HS/rv{c:<J:-5«fe«tiffi 
«e,SCDil*^{c3 7!)S6 ^|c5g|S©ffMB 

[0 0 7 0] 

10 *3ViTI@8SLfe#^a7ntt»K^l*&. P K PII. PI 
II, P I VX«. P V(D-€-n-€-'n5 OmgS. 5 0m 
MBfgfiSWffi (pH4. 5) ImHcj^^L. 1 

o^T6i^m«-s. mm^mi^r^'^. iimmwi7n^h 

[0 0 7 1] 
20 [«5] 













(%) 


{%) 




p I 


3 6,2 


6 3.8 


1.0 7 


PII 


5 2.0 


48. 0 


2.0 6 


p I 1 1 


6 1.4 


38. 6 


3.0 2 


P I V 


88. 3 


3 1,7 


4.09 


P V 


7 3, 9 


2 7, 1 


5-11 



[0 0 7 2] «5coiiSm:»»6BJe*^;ftJ;^»c:. if)Vzi7 30 
5 5— t?(cJ; 0 , I^STctt^lKP I i 
ihWNP-X l^J-^^{C:$i-M$n. #Na7ctt«KP I I 
2^H^t h 1 ^lr\Z^m^t\.^ 

#®7c1±iMtKP I I I Wi^;Un-7.3^i'^<»: hl/AD- 
X 1 ^H^(c^J-«f^n. #^a5ctt«IKP I V«ifJHi-7. 
4 5i>^<t:hU'AP-Xl^J-^tC:JJ-/e$n. ^fSTicttWK 
PViiy;i/3-x5^^t MxAP-x liJ-^tc^i-^^ 

[0 0 7 3] yjU3iT5 5— tf€)K/rvitttt<^#« 

-r-si, cn6#a7cttfflrMo«igtthWNP-7.^}-^ 40 
1 . 6 -i^-&T«g&LfciB«-e. ^n^n. p ns 

X«^S3©#®7cttttfMT. PI nihW\P-7. 1 

^Tfci/juri-x 2 ii-^*t^^L.fc^ji'=i-xa-&a4 

<^#^a7ctt»Kir. PI I I tth U/NP-x i^i-TJc^ 
;i/ n -X 3 L Ac P -7. a^S 5 ® ^Na^c 

tt«SM"C. P I V« h U'/NP— X 1 ^^(Ci?'Jl/P— X4 

^i-T^^^^bAci/jpp-xa^s 6 ©If iSTcttiiRT. 
PVtthuy\p-x i^)-^{'i/;i/p-X5^i-^*iiiS^L 50 



fc if ;u D -X fi^* 7 «#f a5cttttf«-cc6 -5 $ n 

-So AcC*. I^filtc, #fS5ctt«fK^iS.. PI. PII. 
p I I I , P I V, x«PV(;:/3-y5 7— fefS'f^ffl^ 
^tzLZ.:b. #NS7c14»«P I . P I I (i5j-^^n-r. 
P I I I tiv;i/ H— X© 1 ^i-^t p I CO 1 ^^\zi^m^ 
n. P I v«v;uH-x® lii-^^tP I I ©i^J-^jc^ 
M^n. PVttv;|/h-X0 2^i-TtP I CDl^i-^Jc^J- 
[0 0 7 4] Jii±CDi^m;5^ e . ©If STCttiMfH* 

l^M-rntS. y;pp-xSB-*©^ft:<£:<¥#:>;^c£ 
K*fi3cS5^{CJ;oT^fiitLfc#a7ntt«fK. PI. PI 

I, PI I I. pivsz/pvtt, -^-n-e'n. a-y;u 
p->;i/ MxAP— X. o--7;n-->;i/ Nu-AP— X. a 

h h U:^->;i/ h U/NP— X. a Ht^ 
->;i/ h WNP — XS.C>'a--7;H--^>:5'5*-->;i/ h UAP 
— XT5^^tl-5a-y>JP->JUhU/NP — X (G. - 
T:fiL. GfiyjUP-X^SS^rS*!--. n 1 
©S^*iti*U. T«a. a- h UAP-X<&jt5fe^ 



23 

[0 0 7 5] 

L't^i^Mn:^mnn^, pi. pii. piii. pi 
V, xttPvo-^-n-en^&SKtbT, fi^-ri^m^^ 

55— b*OSJl>«, -^-n-encDSMl OmgS:. 5 0m 

M'j>Kli«JS (pH6. 9) imnrjg^L, 



( 13 ) <^m^8- 7 3 4 8 2 

24 

(pH4. 0) ^fflUfcJlil^l-, a-T5 5-1f®«-&i: 

a - ^ JI/ 3 -> y — k'ROt ^ h 7 -ir h >t»*gS^ iz 
J:^5i-«?#|03Slffifi£SrUITC0^7 . ^8 {C^fo 
[0 0 7 6] 
10 [«6] 







p I 


P I I 


G3 


G 2 


G 1 


p I 


9 7.3 


0 


2, 3 


0. 4 


0 


p r I 


0 


9 8.8 


0. 4 


0. 8 


0 


PIII 


0 0 


4. 8 


0 


33. 0 


1. 2 


P I V 


4 7,2 


3. 3 


4 0.4 


7. 5 


1. 8 


P V 


10.2 


44. 9 


3 5.3 


8. 6 


1. 0 



[0 0 7 7] 



[0 0 7 8] 



[|g7] 





q: - n 5/ -t? J: S ^j9$l»C0S[|ifiS 




^l/y^a-:;^ {%) 


•^©ffi (%) 


p I 


3 6,5 


6 3.0 


0. 5 


PII 


5 2. 1 


4 7.6 


0. 3 


PIII 


6 1.7 


3 8.1 


0. 2 


P I V 


6 9.5 


3 0.2 


0. 3 


P V 


7 1.4 


2 8.3 


0. 3 


[S8] 








h UAU — X (%) 


(%) 


P I 


3 7.2 


6 2.4 


0. 4 


PII 


5 2-5 


4 7.1 


0. 4 


PIII 


6 2-0 


3 7.6 


0, 4 


P I V 


6 8.8 


30. 8 


O. 4 


P V 


7 3.4 


2 6.5 


0, 1 



[0 0 7 9] ^6<Df^mA^<im^A^^^^iz, mmm 

PIRDtPIItt. a-T5 7— t:^::J;0«<i:^<i: 
^}-«?$n^ciifciZ)CD. WKSS. PIII. P I V. R 
i;CPV(ia-7 5 7— fe*ICctl9(£ii-TW:t'Ja'!Bf. P 
I. PII. T)lh hV^—y^. — 7,RZ/'!f)l:3 

-7.iz^x'6^m^ri^z.tAmmLrz, 

[0 0 8 0] ^fz., «7. m8(Di^mi>^'E>m'^t)^U^O 



50 



ic. WK^^iB. PI. PII. PIII. PIV. PV 
[0 0 8 1] Sfc. I^^fca-i^'jms^^^— tfB:UC^.y 
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(->y-7ttfi55E) SiJP^. pH5. 7. sy-CTis^ 

^m^tzt:!^, mmmsh. p i , p i i , p i 1 1 . 
p I V. pvt^rno^^t), a-'ifji^^i^y-ifRu 

[0 0 8 2] JiaiOJ;5l~. 



(1) #S7ctt«SS^fiSc»^fi. i'^l^n-xm^SS 10 

(2) ^STC-ttttfKPVtt. 5 trt'ctO. 
£{c:#S7c14«KP I I ii-^)Vh N'J:t-X^^i;. 

P-X l^i-^<i:y;HJ-X2^^*^i;Tli-5. 
[0 0 8 3] 

T. SI^4{Ci5liTlM«bfc*S7ctt«fS^^&. PI, 



( 14 ) i|$Bi¥8-7 3 4 8 2 

26 

P I I . P I I I , P I V, X«P V^igPfe-^LTtl 
[0 0 8 4] 

[Ilii9 TJl'XDA'i/^'— • Xtf-->— X Q3 6*^ 
^ ro#a5n14Sf K^^P*<^^S] 'J y f-^ A • X bf- 
M-11 (PERM B P-4 1 3 0) {C-RiA 
T. TJl'XDyN-^^^'— . Xtr-->— X Q3 6 (PER 

M BP-4 3 16) ^m^^itiikuvkt. nmiiinu\z 
7r-^>^-Ti^7 2B$KiS«bfc. mmm.<nt^m.7t 
ms^n^ummo^mmi^mt.. m i . 2w.^/m i -e* 

RZX*«I0. 7*{4/'m 1 Ta&ofco 
[0 0 8 5] 

[^11^ 1 0 mmo^mmi mm. 9 (r>:Hm.-^n^t\tzmm 
20 1 8 1 ^ffivix, m:m2 tra^tcjfsib;^. 
#xs^g*tt« 9 ^ t se)fe, 

[0 0 8 6] 
[^9] 











Xfi 














{%) 




2 1. 6 0 0 




10 0 




17, 5 0 0 


0 . 14 


8 1 




15, 700 


0.4 1 


7 3 




12, 600 


8. 5 


5 8 




8,820 


g 8 


4 1 




5,290 


20 1 


2 4 



[0 0 8 7] *9cDXSf. y;i'!SjMrgftiiJ«i:LT»e. 

nfc»i$sf*^^&^. sis^2co«^traigtc«M^ii!ift 

[0 0 8 8] 

6, 0 0 075M8 6. 0 0 OiS';i/h>-Cibt>yi. 
S^^iifeTdcfeyrt^^). plj^3. 67iS4. 6-C 

llil3®«^i:I^«ICLT*«e)fc. iSS®;^^ 50 



^0 5C, pH«i^®<£r06IC> Um^Mii^mTiZ, 
P H^J^tt^H 8 JC^tLfc. 

[0 0 8 91 075>^HJ?.*^;^ck'5»C»^®3ijSaS«4 
O'Cf^jfi. mmpHitme. 575M7. Ot?$.-5. 
S^'I4«4 0"C#afi*TT'ibO. pH^^14tt«<j6. 0 
7iS9. 5-C*-5. 

[0 0 9 0] 

mm. 1 2 ^STt-teWKwiss] 1 0 -vmnrz 
T, nm.7mmv.<Dmmt^(Dmm.mmoimm.^n-:>tz 
m7t'&mv.±fmm(DW,'ttmm\z, c^jia-xm-^m 

6 a - U n ->;i/ h l^/N D-x S:±^-r -5 d <!: 



( 15 ) 



8-73482 
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[0 0 9 1] 

mm 1 3 ^j^^m^m*^ s (Dt^m7t^mm^i$.mm<^ 
^mt^(o^n] '^^^^moot,. *%^«#^S7ci4 
mm.^jmmm^m<nmm-&nrzm. i o {cs^-r#3^cogt 

■^'izm^T-^i^'J K- 7.i^ff-^J-7s (My CO 
bac ter i um smegmat i s) ATCCl 
9 4 2 0 CD«^{' 3 7 "CT'*^ ^M. 1 

^<i:|g^^t37 5'-:'^>^-f2 7'CT7 2mW^^\^ 
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[0 0 9 2] . 

[a 1 0 ] 
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1. 
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1 7. 
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2 2, 
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4 4. 


2 


3 9, 
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2. 


0 




2 0. 
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1 8. 
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3 8. 
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34. 


9 


4 0.1 



[0 13 8] ai 9©iS**»^BJ5*i;iJ;5(C, 

1 5^m. Mica^L<ttDE 1 o^mi)mmx'$>^z. 
mn^is:mmRzshuy\o-7.mmmmtzif^i¥m-^'^ so 

.75^ h WND-XJR*S:i^2 7!;S4^gJct>(Rl 

[0 13 9] JMT. *%?«coa7Ett*{gM3-a:/t»K® 
[0140] 40 

immMA- 1 ] 2 0 %<DmmfLt. 

L. ::nic?i®!S:0. 3%JJO^T;*--hi/^-:/L. ?^ 
eib. ^gf*;U->':>AT pH6. 5tCtt>ftLxT, DE*<] 

1 2 «?Kfti§^il:f#fc. 2is:^g{l:^§^g(c|li^2©:^teT^# 

RO^-f y75 7— tf«:iS*»y7AS>5:0 3 0 O^feiJP 
A. ®«4 5'CT'2 4B$^1KJ^;$#;t. ^K^m^k'^S 

ensja^s-, ^ffijct¥c>T. stt^TJUifeu, hm3S^ 

rjCOHSl':t>3Sife«^B&JCckf3littffiLTilt®L, HfCjg 50 



«SLTlS««<J5 0 %O->5-;/yi&HJgtl3fc0i^9 0% 
©iR^T^yj:, a-i/'U ni^JUh l/AD-Xt 

i: fclCfi7ctt!S*»»?&^tJD E*<J 8 OffiS7ctt«tKTa& 

5^--r:>y^;H 0 %Sr^3!lPL. Sj^L;ia:;<>t6.)aS<& 9 
OTiSl 2 0'C(c±tf, 7km^2 OTiMl 2 0 k g/ 

KL. SIIILT. jgS7 0%0->5>>:^SrHJ^i^^fcO 

mT^^^-r^^\Fm.7mmmz}i^\zimm7)V3-)i^ 
^^r-rsS7ctt€;iaii*^?-a-;tDE i*?i<D»K-c. 

M\znmxn^o 

[0 14 1] 

[|IM^JA-2] :J'tf:t;^ifif»^&^S;^2 5%)K«»?Li 

X.. 8 5 71S9 Ot;T*<l2 O^i-WSfS^-a-. ^^i:t'iT12 
0'C(C:t-Hi7^-yL. fii;^LTDE*<)4WJg?{ti§?S 

a#il^Wt^W?=EH>fB5^) ^mBi^^J^^tzKi 1 0 0 
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7L. pH6. 5. MS4 o*CT3 e^rasjt^^itfco * 

iC^th^ rxT- 1 0 1 6J1 &ffltife*^Ai^PVhi^ 

B&BS^fi 2 0 mt L/C. * ^ AF*3ia«* 5 5 "ClCifiJ^ 10 
Xy-D-D. »Jg*TO{C*fbT5 v/v%iP;5t. CiniCS 
S'CcDMtR^S VO. 2TSiELT^J-HL, l^fiTctt^SK 

tTDES. 4©fia7ctt«STa&-5, ^^gaTcttS^^-y 
[0 14 2] 

if»?L<i:L, CinfC^@f;^7Jl/->>:;A0. 1 ^JPA. pH 

-^Pe 0 LJ ^M*»y5A^;5:0 0. 3%JnA. 95*0 30 

Si^LTDE*«j4«?S<t^?g<&f#. :in{Clli^2® 
:^ffiTf#^^S{#^S5c14SIK*ricS^* y 5 A a 
f9 4¥te, -ry^S^— fe'2:M«»i^7Aafct)3 0 0* 

^ASfcO 5#teSn;l. pH6. 3.fflft4 5'CT4 8 

1 0 ^fi:Anx.T pH5. 5. MS 55 -CT 16 ^fflg/t. 40 

- l.<Z);^ft(3^L;T, TK^^inU, ttSibSiSILT. iS 
S7 0 %C9->5>v:/<&HJ^#)^;t 0$<)8 0 %®JR^TW 
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[0 14 3] 

[iiM«aj A - 4 ] ^mm A - 3 o):fjm-vmfz > 5 >y 

oT, *S7ctt«KiS^WO;7;ua-xa^a[3 71S6 

<Dm^^mM\^. mm.. mm\^. jg«*«j5 o%®vv>> 

E 8 <7)<Sjl5ctt»KT$.-5. *<gS5Ett->^ 
^JA- 10:^ffifc2fii;T, TkS^jjPL. jgi^L 
T«S7 0%CD->^>;/:/^&H}^#)a;tt9iii<l3 0%OiR^ 

sr^aas^-aritDE i7i5?^sw«tKT% Mfp-c±ia;^-H-*. 
•5= 

[0 14 4] 

[5iJs«aiA-5] L^^^zLi^w^^msLms o%(Dm. 

miU, c:n{ci^M^JA-3<D;^ffi{cipi;T. a-T 
5 5— tfSrf^ffl$-a-TDE4©?g?{t^?K<£#, ^tiT. 

«iBs^<&jS«»i^5ASAcD 1 o*{4R(:/-ry75 7— tf 

^iSt^y^A^fcO 5 0 0#teJn^. pH6. 0, fiS 
4 0"CT4 8ffiirM;K/t;^-&fco 2|s:SJt:?^»C«, h UAP 
-XS:7 6. 3%^WL.Ttifc. 2|s:Sl«;^S:JPl»iL.T» 

b. iaiSlbT^4 5 %(D->7U'y*»/t. 2|s:hWNP- 
XfSi#W<ga7n'ttWK->5>yy*, HM^^JA- 1 (7):;^^ 
Ic^PbT, TK^^tob, «SL. i8agbT©aE*«)8 5% 

b. ^mmfSL-^i^Tya-yi^^muL-fz. -a^^x, 

□ •y ;^$:«g'JtS8{rT«»?^bT h W^P-;^■^7K^A<!: <t 
HM!f»»7;i/ n ?&^*f -saTcIt ^ D 
E 1*?^©WM«»*?^. Mit4ii5t»<c*fbTHJg4^3^fcO 
8 0%WiR^-r#fc. "B" 

bT, ftttiS, E^i&;'&:<i:^aiafi£#HcW 

[0 14 5] 

[iiSE«^jA-6] ^\d:t^mm^mmi^3 o%a)mm?L 
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-- bf^:f^ffl^-t3-TDE5cD^s^t/§?Ks•^#. ^A^^T. mm. 

H6. 0. 5'CT4 SB^WSJJ^S-B-fc, *Sjr>^ 

•5. 
[0 14 6] 

immmA- 7 1 ^m^^j a - e w:^STf#fcjini^*ffi u 
¥ttia;i, pH5. 0. iafts o"CTi oB#rasj$;$-a- so 

LTJitSb, tSi^LTiga[4 5%©->^-;/7^<£#;t. * 
K*«i7 0%{cj§iffib;t^, SliStStctOMf^bc)-:??^;^ 

bTSfiSb. atti^i^4 0%©-7X+-;/ h^f#fc. Jfs:^ 
>!.=^r-y hS:K;iSUS±©y xVl/JcO 15 0k g/cm'CD 
iiSffilrTiStSb. I^B^lCffijai^tDigPiO 8 5"C<7Dm 

fc. C®iSS*»*S-Mfi£JtlC3te*bTS®^i3IDC)^l 
0B#m5»JfiK^-a-. JSffi^ti^j^^^Tb. hUAD-X 

fcDE l*jil©«fKt»*S:. IR*5i-OiK!f»tCi^bT. HJ^ 

ififiK!^ izfijffl T ^ -5 . 
[0 14 7] 50 



( 25 ) j^^ips - 7 3 4 8 2 

48 

[HJS^jA-s] "J 'ytf'i'A • xtr— >— X M- 1 1 

(PERM B P - 4 1 3 0 ) O^Mt**llii 1 

sFm^m^^^xmmmi^v, i<ji 0 0 1 mmmmm 

*IiliKb. Mlc, ^«itJ^$:UF)Kig«tb. INaTcttiBS 
»^l$.mm («<]4 1 0^ti:/m 1 ) thUAD-Xit«l 
»^ ($<J4 9 0#te/m 1 ) t Sr^tyS«ISS^?S*<J 5 1 
^HiRb^Co tofc5C:b3gt»^Jgi[i^3 3%cD8Sm 
ib, cmtcHM^WjA- 3C9:^ftlCipi;T, a-T=7 

ffi:^teT'ilSS}b/t#^jS7ctt«tK«$S^^<i: h U/ND-x 
-yi/n'Tji'hT'^T. h'j > • if)Vtiy h-5>x7x^— 

-tf$:»f»y5A^;tO 5#<4iniK.. pH6. 2. iaaf4 
0'CT4 8B#MS*t;$-&fc, 2|s:SJS?g«:»PlS*eb, 

pH5. 0, Ma!5 O-CTl 0BfMMJ«;$-&;5:. * 
hU-AD— X*8 5. 6%# 
WbTlifc. *S^B^<£itJPfSft*®b. ^te»c$£^T, 
fe. flttiSbT»Slb. igaSbTJSa4 5 %©->5'y7'* 
#fc. *KPAP-Xie^W<aS7cttlSMi'7>;/y*. 

HM^sJA- i«:^rft{c^i;T. Ttc^^iinb. *t«b. i^<c 

yD<yi7$rlMSb. «fJ«lfCT*»#bT. hUAP-X 
$-&S:D E 1 7|5^<^)«SK«»**MiP^iS**(cM bXHJ^i^ 

[0 14 8] 

[|IM«3JA-9] y;i/3-X2w/v%, ^^*J^:/h> 
0. 5w/v%, ^©X^XO. lw/v%, ijyfSt— 
iJ^JOL.O. lw/v%, U >®S— :h h U -^A 0 . 0 6 
w/v%. BltK'7y:?^->'>A0. 0 5w/v%. 

-:^>^-izi:K), mmmm, j^aib. c:ni;:if><PA' 

i'^'- • Xtf— v— X R48 (PERM BP-43 
1 5) *«[»b, MS 2 7*CT«<14 ONfM. 

«bfc. :icD«S^ov;n — X- hw\D-x^i©^ 

dWJ^SJg^l 8 1 *^ClEliRbfcSaSO. 18kg«|g 
#:$rl OmM'J>KiliWf£ (pH7. OtCffi^bfc, 

ci®»ft:!Sffl^ifi<] 1. 5 1*, m'^&^^mmxmm 
b. M#:<^iKi^b;t. <Dm<^m.^mMm^m'b^mm 

b. x';H — X- h^AD-X^j^S^^^m 1 SfcOiii^ 
1 8#&^rt-Si8aS»5^?S*<l5 0 Cm 1 ^HiRb/t, 1 
5 t)^C:biSt»?L (pH5. 5) Ir. a-TS.^ 

— bf, :*-;f/-fe^{k^x^*HS:#tt»! rx tf^'-- bfH s ji 



( 
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itt^it. m-^iZ:t—hi^U-y (1 2 Ot:) $2 O^ffl 

ffofci^. jassst:. pH5. oicmsiLfeo z.rnz 

-7;H — X^S$<J9 2%®»?^$'#fc. ^(DS 
;?;^$r 1 0 0*CT2 O^MJPf^L-fc^. fiS2 0*C, p 
H7. OfriSfiL. cn{rWfB:^ftT?ta©bfcv;n-- 
X • h WND-;^^^^^$Hjg#ii^^AaitO 1. 5 1 

m&i<D^■^^zu^^'^m^. ? 2^ws^s^-a-;t. -^-o 
[0 14 9] ^^it. mi^m^tz*). h\ynu-7.^m 

6 4%-g^*LTV>Tja7C:^*iDE 1 8. 0 t^V^. 
^•;/>^*^M^JA- l®;^ffi(c2pi;T, *^^*nL. iff 

[0 15 0] 

iumm B - 1 hm^j a - ? »:^jSTf#fcji 

0. 0 lM«g|5Rt/fL-7XA;U^;i'-L-7xr:j|/y 3( 

0. 0 i««ai5<&i^-tcs^b. mLfm.m.\z 

^ttfC0«<Jl/2(CffiTLTVi-S. if-Vc^PfU. ^ 
[0151] 

1 0 oa»g|5lc||M^jA- 1 ©::^ifeTf#;5:a7t;14Sr 

'A\<^x'miE~fvi^i^2%^m\zts.^^-vtmmm\.. z. 
n fc ^7 X >gE 1 aftSPR txjga © u t >#i|si- 1 m^n t 
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[0 15 2] 

immmB-3 ^^anU— h] **^^-Xh4 OS 

aap, ;?7;^7:tA-^'-i oa*gi5. mmsommm. 

^JA- 8G):^*Tf#fc®7ctt^{£MS-a-fc«Klf»*2 0 
n>5^3:(CAnT5 0'C"C2S^ii$0±tfS. 

fflic, u->5^>o. dmm&iiiM^^mzm^^m^-^ 

ot:o?&^h>4^;i/$-2 o^j-w< <"e.i±T@ft3-H-fc, 

[0 15 3] 

[^M#>jB-4 — f>^A] :»A^-x3mmm 
t:m^-^^<fji^mmzmmmmiL. ztnzmm4mmm 

t»*3a»g|?<»:$i)B;^.. MtCiiaoS^sfi^fijsft ^Jl 

— r >;*f AT^-S. 
[0 15 4] 

[SIM^J B - 5 3!jn^iS«?L] ®?L 1 0 0 aagPiciSM^aJ 
A - 3 o:^fi6T!'f#fca7c14&ffi«e^-a-;fc«K-&W->5 -7 

[0 15 5] 

[*M^j B - 6 ^mmw^m mm^ 175 asgp. 

8 0 mmmLamm^ 4 - 2 s 1 7 9 5 -^i^ig-x? 
Ms^$nTi/j-5 5i' hXi?D-x;s$wm*5 oa»gp 

*7K1, 2 0 0S»a5lC@/»b, 6 S^C-CS O^KIftffi 

4o'C(c?^^^. zn\z. nmz^'istn-z. ?Lg?»cD 

X^'-^-*3 0a»g|5«ML. 3 Tr-CSI^M^^L 
[0 15 6] 

[IIM01JB-7 *»*->-i-X] f«SI£jStCj;Oi!!jgL 
;t:tU>v*H-«»*3 3a4g|5lC*fLT. SIM^JA-5 

c9:^ftT'#fcS5ctt$®i«^i3-fc»Kif»*5 oaftgp. 
;»«siosag|5. ,«*i'x>®fo. 6 5aagi5. u>rr 
^0. iaagi5. L-7xn;i/e>gEo. lassc, 
x>^y-^^o. iSfigfR, y;U7>o. 5a*g|5, t» 
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[0 15 7] 

$-li:fcifK^W->7-yyi 0 OMMSB, t;|/K-7.8 0 10 



mi, 0 0 oa«gi5^^^icm, Ktc. dn^&ikt' 

[0 1 5 8] 

immmB-9 o^^^o<Dm] ommmz. zi 20 
->x3'-5^2 oaaeu. :ffi«i4osasi5. hji^ja- 
5©:^te-e#fc®7c14i&®t^^-B-;t»St»*8 oa«g(5 

^n^^SicAnxe 0 5}•w^bJl^fT»?^5^i5 5^ 

[0 15 9] 

[i?ss0ijB- 1 0 a&^] ^!|sfs-r^i oasgpf', ^ 
5a«gpRu:7ic4a»gp<&j!jp^T^*L, :irnz'pmo) 

[0160] 40 
[5IM^JB- 1 1 /■?>] /h«t»l 0 oa«g|5. -i-x 
>2a4g|I. ?3?«|5a»g|5. l|]Sg^JA-7®:^teT'f#fc 

KO. ia*S|5^. ittefCtJeoT. TKTdta. 4'«Sr2 
6'CT'2B#W^»^fti:. ^©^3 0^i-|ffl^fi£U. 

[0 16 1] 

[|iM^jB-i.2 mth^i. oooa«gfi(c 
5mm^^umm:fjU'yi^3mm^^i^—\zTio so 
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a?, ftjfiiooassp, m^;f;U'^i.3a«§B. mt 
0 mmmRum^mA^ <^u^mmm\z7^MX' 7 b m»(t 

-^m^zmK ?^7jcT«fer^L. t>t)-C#€^ 

[0 16 2] 

[||*lfi^fiJB- 1 3 ^^Tfe'^y^'H] ig*4 0%^Sffl^ 

sj ia«gi5ic, mmmA- 8(D:fjm-vmtzm7z^=s:i& 

M^-B-fcStSC*»*2aftai5*Jg^L. ^5X5^-;/i7My\- 

m-kunoym^^. mmm^^mu^tLx^^mizm 
mx'^^o 

[0 16 3] 

[|IM^JB-14 rtffiffli/'J-A] ^yXT-7''J>®? 
7}^'J^^->x5^lx>i?'ijn-;U2a»gP, gBJLftM^ 
yx-T^T'J >®?5''J-ir'J>5a4gp, IIJS^JA-5©:;^ 

ffiT#fcfi7ctt*i£Ms-a-fcstK?»*2aMg|5. a-y 

U:^!^;!. ;i/?^>ia*ap, SStb/i^^-Y > i a»g|5, 
hu^i^^ >mifu -tr u ;n 0 a«gi?Rtxi»^?fij©®a 
^ffi{c^^cT^JP^i^^^, ^rnzL-mM2mm 

gP, 1. 3 -:r-3^U->^yU3-;i/5a»a5RZ/»©>lc6 

*Jf©ji«S:JPx.T««i®-&Li7iJ-A*S})gUfc. *a 
tftm^t'ttS-WL, ^;ttt*«ief<. iiSffiKWBfiSttlh, 

[0164] 

[HM^JB-IS H#:«»J] t h3^^SM-l'>^-7x 

h ^c^sM-f >^—yx.a>-a trmmmA - 7 (D^jmx 
-f >h-;^ji <r3!jp;tTfljizK. fumtx.. z.n^in^&mz 

Tfir^L, Its (i!i«j2 0 0mg) ^fcO t h^^.^S-f > 
^-7xD>-aS-*«jl5 0#&^lr-r-5^?PJS:f#>S:, 



S3 

[0 16 5] 

mmm b - 1 e m^&m Ma 1 5 o m g ©^ig* s 
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*<I2 3 Omg{c;a:-5S-riBl35cL, ^l^T, f^CjlTcttS' 
[0 16 6] 

[^is^ajB-i 7 mmmi 



5 (D;^fe-C^feS7ctt$r^£M^-a:fc»Kt^>* 



[0 16 7] 

[iSifiifi^j B - 1 8 8!Eft*ffl ^i^mm] mmm a - 7 © 

:fyfeT-S!jtLfcS7n't4*®«$-B-/t«iM*»*5 0 oa« 

m^mn2 ? oaaas. jittiiBm2 o gafteu. m. 
gi5. mm-7i^^i^^2^4mmm. ^ts.>o. oia» 

gP. 7X3;Uf>^:?-hU':7A0. ia»g|5, f:S'5> 
ET-t^—hO. 6a«g|5St5nn5^>g?75 h* 0. 0 30 
4a»gP;5^e.;5:-5E^i^*ilS!L. ^«Ba^#|2 5y^ 

TSaS'Wfc. im^^mi 5 0 7!>S3 0 Cm 

[0 16 8] 

immm b - 1 9 n^^if^^^] Siss^j a - 5 
fe-pS!jgLrcS7Ett^<ai«^-i±fc»Kii5»*2 0 oa«gi5 
su^Tjn — x3ooa*gi5{c. s'ymsmm^^mM 40 

v%y;p^>*jtj^2 0 oa4gp*jnATig-&L. isa 

[0 16 9] 



4 5.0 aasp 

2. 9 5a*g|5 
1. 5S»g|5 

2 0 ; 0 aftgR 
0. 5ajia? 
0 . 0 5 mm^ 
12.0 a*S(5 

5. OMftgR 

13.0 a»g|5 

(d-^Sn-S hU-ZXP-J^^H, ct<f^i»fiJffl^fn-5o ^^r> 

ffl^-a-'S elite .to, ^*»*^^<D^}-^tfich WNP-x 

7ctt«IKd«f#€)n. ^fc. v;n — ;^tc-7;n — x- h 
U-AP-x^lft^m^&f^fllS-a-^ciitcJcO, h-U-AD 

[0 17 0] *^w©?i3i«. *M-ciiis<^>«ils-e*^ 
[S®©ffi¥;iclttB^] 

[01] U Vf'i'A • Xtr-->-X M-ll*5fcCD#^ 
[0 2] 'J Ve-i'A • Xtf— ->-X M- 1 1 ss?®^ 
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Tab -5. 

[03] 'Jl/tf'j7A • Xtf— >-X M-llft3|5®#^ 

[04] U^/fr^A • xe— >-X M-llBS*®!^ 
[0 5] T;i'XPA*i7^- . Xtf— X Q36ft5l5 

[0 6] T;UXP/\*i7^- ■ xe-->-X Q3 6fi5|5 

[0 7] TJI/XP/N'i'^'- • 7.tr-->— X Q36a3fe 
®l^a5ntt«K^fiKPm©Ml£^;e'l4*^-r0T*S. 

[0 8] T;i'XPA*i7^'- . xtf-->-X Q36fi* 
®#^S5citWK*/S»^© p H^;£tt^&^-r0Td5S. 

[09] DEAE- h3/t— ;^A^e)C02|s:%BJ£C) h W\D 

[01 0] 2|s:%§3C0'J Ver^A • Xtf— X M-1 

1 h ^/NP-xisg(i^^®e5^e'i4icR«-rfi« 
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[01 1] ^I^B^Wjyt'r^A • Xfcf-->-X M-1 
[01 2] ^SEegwjytf-^/A . Xfcf-->-X M-1 

1 fijfE© h i^/NP-xffiffii^mw^jtttfcsts-rfiS© 

:^@€'^-r0T*^. 
[01 3] ^^BjCDUVf^/A • Xbf-v—X M-1 

1 **cDh WNP-XjiF5iSs^cD^;£tt(cR«-rpHO 
:^gs:^-r0-eib-5. 

10 [01 4] 2|s:%B^CDT;1'XPA*^^'- • Xtf-v-X 
Q3 effi^OhUAP-XiSaiS^O^^StttCBLSr 

iaafoj^@<?:5^-r0T*^. 

[015] :$imM<DT)lXani7iS'— ■ Xif—y-X 

Q 3 6 *3fE<7) h uj\a-xmmmm<^mmmmzRii-r 

p H©:^®Sr^-r0T^'5. 

[016] 2|s:%^©7JUXPyN'5'^'- • Xfcf-'>-X 
Q 3 6 ft*® h l//\P-XjSffi»^OS^tt(C5L«-rffl 

[017] *%BJ(7)7';i/XPA*^^'- • Xtf-->— X 
20 Q 3 6 ftjfe® N U- A P -Xjill^^<7)^^tt[CR(S-r P 
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[0 7] [0 8] 
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